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(54) SEMICONDUCTOR INTEGRATED CIRCUIT FOR MODULATION AND ELECTRONIC SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filter that can attain 
downsizing and low power consumption at the same time without 
deteriorating operating accuracy and a modulation use 
semiconductor integrated circuit suited for a wireless 
communication system employing the filter. 

SOLUTION: The modulation use semiconductor integrated circuit 
including digital filters (32, 131) that sample a digital transmission 
data signal for an odd number of times per two symbol periods to 
conduct a cross product arithmetic operation and a digital/analog XAiT— * 
converter circuit (132) for digital/analog converting an output of the * 
digital filters, is provided with a correction circuit (31) that inserts a 
prescribed value different from two kinds of symbols to the inputs of 
the digital filter. 
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D ASCJfrfS D A5E»HI»fc S:*^&Ki»JB4«**» 
EIB£fci>T, iEf^ S^M^ < /^^A*C2IS 
^>-> fc MM4r & J9r5Eii £#A-T & ffljEHB* Rlt 
fc- t »«S^^«»fl¥«fWflHBIII. 

[BWcW2 1 i.%m^mm±. ±ie-f -* >^^7 < ^ 
^wyryy/ass^Ns (Nii2eLh<7.«a) ^ 
jaaasTA* -f- ? n-t £ yr »j v l . *r > ? -j > 
^s*tfc*r» 2 EWtfteowiis t->x xn-tz x?tz 

9 <wt >?• ] ) yrmmimN »o«aflBtT'A*"f - * ft 
fc £flOJtt-&ail*#Rfc . SaPK*S^>ai^ r 1 2 (c 

Mnftjizym-vyrv yy^xi/yv^hx-hyvv 

Ui?*9b. tk\si?A9(n&WM¥iT-9 bfftfcny 

2 ^gfc £ *//e* & - 1 «r w» t ~tz> m^m 1 

is A 9 toSMi 7 ST* l>Ch^Si:f^ IS^iI 4 ic 

»*«M»3ii&»lRllIBSrflBi. A^-^fMSrffltt 
QB. 

[|f3<^S 3 2. 4.GHz*«0«««^Sr^'jrffl 
ftftflW fc L . • ISSHSft^SrA^J r- * fl»te J: o T ± 

JtEx s^/U7 4)V9<n^yy w *)y? r m : &M± 

mL^mLxm^mmr^Mmmfit. wmmm 



r£j£$ilfc? o v 9 fl^tcifefe LT£f$2ilfc 7 o y 
9 \%^ft±Mff < 'J9 )V7 < iV9o^yy x ) >^n-v 
^arfflt^w: fc MWfc^fcVP^T-A. 
[ If *JB l 0 ] ±K*ilteafB*Kli . & r < 5/ ^ 
/U- t 9 \z S!ffi L T iiajlflCcja L fc fi# £ S < 
-^s> Y mBfc • Il^-xysy KTO^^)f 

■fflRt**^ ta^t $ ii , ±ie*a*ffiigBT±Rg ^ tifc 
;o7 ^ A^±exjQttseniiiB^fttt ? . tmm 
aaaBiaBT»«5iifc^o - y ^it^iE^-^/N-y 

H BIB«s Jt V±ffiSIBffl*«*WfcSHllBtcflttft Sii* J: 

3 t^-fgfiJc s itr ^ 6 c fc t wfflfc « §s 9 (caan^ 

[000 1] 

f ®B^(CF I R (Finite Impulse Response) 17 ^ 
^^CO/bS-fbcaffl LtMj^iC§l L, Witt 

ii v x ? j tv 9 tzmm l r wa^fttif wa-r ^ . 

C0002] 

[ wtntiffi ] aitsjififfl l s i ( ±wsk^mwmm 

a ^ cor 7 * * oiAW^t* o . tuttas > ^ 
iktfigj&ztih. -if. 7<iS9!\smtmffi<7>mmizt¥ 
mm zfihzttf&<%^x$:x^&* 

[0 00 3] f f^/l7^/^(l 7 — 
AHtJ&t^F I RJ27 < )V9b7 *—Y*l**9&Mfh I 

I R ( I n f i ni fce I mpu i se Response ) 4 )V9 b ItZ-ft 
frtLh. H 1 2(C. r •< F T R7 4fl>9<nm%:ffi 
RJcr^-f o latC^-f J: 3C r ^ y^.a-F I R.7 4)V9 
it. AA-r-^SrKOatrl'^X^aBREGfc, U5t *9 iZt 

f«» fc , * fc U ^ ^ »<0SBt« ^ *y 7°ft fc fpf if . 
[0004] HRW*-r -f £/^/PF I R 7 ^ /U^«0« 

^. niB^»asw±^ vr*fc ^ -vTwa^ii^HUs 

i:»fDiSIS^l7t'7KSi:tm^, £fc. 7 Ol- 
^^7H»«Aii. HB^»«a«^** £ fc Af)T-9 

wryy'V yrmmktzx^xmsz. &->x. f-ry 
^yU7 ^yl^^O'hS^fcKHWKWtSH&Wi. Cfi 
W^^-^^ ^^fc:** < «i £ * fc * 4 . 

L^Lfctft, -n^>OM'i7^-^2:^<-r^fc7 ^ 
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[0005] 

& J: 3 td L fcflWfla f «*Sjft.T u& < «rBB 2 0 0 0 - 4 
0 94 2f&«) . L^L***^. Z(V%M¥tmzh'> 

fc«HWfc& * <£*r & - fc «T ft 5: t * k ^ :> SH^A 

[0006] *ct, *»H#4>u. t>ryy/fl* 
-i r*«* hAjiT-ftm a tf aa t m £ -f c k 

[00 07] C^TA^^-^icW-^^/r'^^'Ini 

fcitfTCAO. IH-ttfGSM (Global System for Mobi 
le Communication) AHSTttfllSfrC^* 1 3MHztf) 
txr'J >^H*»t 2 fl« Lt 6 . 5 MH z k Lfc* 
■tt'cifiZtllZhtzh. V'iV- h *-*SrGSMfc:{RB! 

tl 3MHz**!|Mc|MW& («?n.y?T*4Mcfl 
Hz7D7^2 & 6 . 5 MH z <W>T/HH 

ssbhcout y /u— h ? - x eofits^a^ i tz 9 y ra 

k * 7tr fl» iifcfohZb Srlftff Lfc. 
[0 0 OS] S Tiffin 6.' 5MHz^>'7VU^ScC 

f^WF I R7^ /U*Wfvr/WBtta6. 5 

mhz <o*&t t * y r& s t'vh a^-fk^ =tot 

imfJ^mmm&T^ hZt tfttfr^ fz, k c £ 
Ef < iSftUF l-Ry 4 tisfcommz I fz®£. * * [) 

[00 09] ±tz. T^/^-yfcDWfiifeflFtt (Sfl 

s l < # ftr t tz . Kt, *<o«H£ 

il* L ^ k C o , JSCBiiffiltt) 2 isy#/i>mzM1'hT 

[0010] r-f/^->-kii. mii£ 

mis (a) ^-tia^-H ik-i (fc*u*ik 



0) (n^r-^mmiEtht^lz. l\L?hcr>T-?z 
jUrTl S/>-.K/UJa«^ft#S:. 2S/y*7UBJHrfcfc: 
lfllttLTfiia^*)-tr«*L^k*^a^L6iai 3 
( B) fcijrj-±9fr/<*-yTAS. T-ffflDK 

^Mfl^tci^tt^^'C^^OSfufi^A f l k.L, t- 

5^**h- 1 - 1 A&t>*±ia^+ 1^^- l^fk-r^o 

k ^^t a -^B$^{ia$:A f 2 k L-^k ^ A f 2 

[oo 1 1 ] mi —mt ix. 2. 4ghz^ 
^-ryrwaaRk l:k^t7.x 1 6 0kHzjw«» 

««aBLfc»#-Cr-^ + 1 *r3iimL, v-Y txi60 
kHz {ti^^a^lB L ^fl#T -r - ^ - L £ SMS "T ^> 

[0012] £<A«HJI<DBWU;, JJE^i -5 irSHHSrW 
h fzih t,z%:£ ixtz L<VZ\ ® mm £ ttT S it £ £ 
k £ < 'hS-ftk IEftfm^S:ia|iena«:"CS ^> 7 < )V 

vzirzm^fztmmmis ^Mzm itz'smm 

[0013] ^iO^HHcoffiscogWti. m^fflm^^c 

[ooi4] c^ftB^ffifiei-^tx^-f ^i^awk 

[0015] 

[ WBtlWfti- ^> 3 *JHt J3 1 ^ ix S 

x>^/wa»isfc owaH^T 1 ; >^LTWieoarjt 
«ffi**DA?»i"*DAsa»tiiKkswi-*seiiiffl* 

(z 2 mm.cn k (±«4: 1) F^je(S^ if 7oT « ffllEO 

»S:»*t& J: a tc Lfc i><7)T-J)^ . 
[001 6 ] IMlLtz^mzXiUf. f-^+^r'J 

5r 0 60iS 6f (as $ * h -1 k j^T" £ , -I JT'Lt- J: o T T ^ 

<^ 7 Sr/hS < f S C k S 6 J: -5 

^^>, 

[0017] mtL<tt. ±EWEIHIW±. ±E 
T4 V?)Vy ^;^^>'7'i;>'^ffl«awN«e7)W« 

^atWf* 2 ®<7)fl<7)¥^rfflSr k o 'C ffl^f S J: :) IztflilL 
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m£wx-tz>zttf?£&. zzx\ N»42ja±wM 

£tfLT^4, 

[00 18] $^t^, H4L<li, ±KttIElI]BU\ Jt 

mk?\j)7-?m^*vyrv yftx immmm 

i£Stf42E¥at, «3Bi*S"CaBSiifc«^fc* 
tiff W-r**«*Rk t«SftfclUa £ 
*4fc*watt#at*»4>lMW-4. .IJUcJ:'), tm 
r/tf/KOT* tfc-^fcflSrifettl/C »AT 4 d k £ 

4o 

[0 0 19] ±JEr -r S^/l"? ±12* 
KtW«U:«r4. 

[0 0 2 0]$^ ±Er-f >**rt/7 -f/l^coA**' 

[00 2 l ] ifc, JJE7-f^WBi5t'yhkt 
4. dilKJO. A^r-^k7^y^ffifti:cOj«jrSr 
fr =5r d*K^a<o««£'h& < -f 4 d k , 'hSMfc 

-r4Cfc#t:-S4. 

[00 2 2] r-f I R7 OVt&tt 

D ASaaEIB^ffiAtcJ: 0#fe^H^«ltt3*l4%« 
IUB*»Jt4. iiilciij. A^jr-^e^SrfflttRS 

iigLrai^^4jg^siiii^^o^pffl^^maiHiK 

£IS^"r4C:k#T&4. 

[0023] M£L<1±* 2. 4GHz<0|&lJgfi 

imizJ:-oX± 1 6 0kHz«0RH-Cffl«»ffilHL"Caj 
^T^^tcioUT. ±ie-f < i? 9 fry i/ifcovyr 

x )yyffl$®&b. 5MHztfl), CilteJ;^ 7'/U 

'I>Sfl:^ J:^fiffi»«?7lt&afiW"4 C k **T * 4 0 
[0 0 24] ZblZ, *RWlZl&&W?-i'AT^l*. ± 
EOJ:9*««feWr4^ffl4 s «*««IIllKk. fl^ 
Srr-f ^^/I^T-^fcSaLSiHLr«|]»ffl(i-r4»l*« 
iifl^Kk . »«HKa«#S<oK!ff^itHR: 9 d v ? ft 
^*4^4*ft«SEttfc£ffll;l. ±£*IWHBEIB 
T£l£ $ ? o y ? fi^tc?«± LX ±f£$ ? o v 



7tLxm^h£oizLtzi><r)x*h&. zrazx-ox. 

xh^> yimoL-t* z t #-e# 4 . 
[oo25]^, ±iaa»a«*a<±. fi^£-f < ^ 

* /It * tcXM LXimMI&tz&Ltzmsjr £.£j£^4 

* /Uf- * fl^ r XJVtttt^SEH L/C -f 4 ffift 

aawaBkA^*ii*L. ±ie*A»»iaB-c***3Hte 
^«*i±ie*«a«aisiaBtctt»s * , otiffa 

JSBMIllBT^iBSitfc^O'y^tt-f-S^flAi-^N^ 
K EiBfc «fc V±lESEWffl*«WWMI3BK«tt £ -£4 J: 

(O&mit&ffl&ZtWX'Z* yXfAraXh^Vj 

5i^-f4 c 4 1 > t tc, mf<nmm$i$zm®& 
$:$fiEtc»et-r 4 d fc *«ts 4 . 

[0026] 

K^oTHMti, Bltll *«^t«43SHffl 

flt«*<«8*irvH4. @H:fe^t, ATtifi^-ltSSco 

1 1 0«ry^ATiO««3ftfc«*S+BIHW» 

«**=SHi-r4aEffll»IBBl 10,1 3 0(i7>'ftA 
T J: 0iMft^4^-x/<> Ktt^»»LJHtt»K»4- 
4a<13RHIB , r»4. 

[0027] BflRBBl 3 0*4, A*3fi»»«#t1f 

^yu-^l 3 1k. K7-f^e0UJ**DAS*LT»S 
«B»7)fi#t4B£-r4 DA3E»I1IB1 3 2k. ^fiJc^ix 
^P l a m^fif^^^^Wi:t^n-/U7^l/ 
^ 1 3 3 k . <EM«XSIalB (VCO) *^=5: 0 o- 
< )l> 5 l 3 3<7>as*WE^i ORiBWWS^iWW 
Sit4CkT»feff*^H«BflS3lllHBl 3 4k. 

^■rAfl|«M"C*4. 

[00 28] $ MC. IiOj|j5SCT60j*fI^lHlB 1 3 0 IZ 
ii. ±I2VC0 1 3 4 <7)&1)*:#m+ 1 3 6 
k. IS^^y^ 1 3 6<7)aj^fifflkWitf 1 3 MHz 

Ct3t«ES«^LT±lEVCO 1 3 4cO»«®JftKS: 
SflW-f 4a«JtKliIBl 3 7 ttfmfbtLX&v) . VC 
Ol 3 4k^^y^l 3 6 k afflitRIsIB 1 37kt-P 

LL0B^««sn, ^^'jr^^a^^-r4. 

"C, iHfiT-^$rRWLTV^4o-y^7 -f /U^ 1 3 3 
^SEWOVCOl 3 4AvC0»JWffiESrSEftS* 
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K@&3 5 0^<7)*i^T^-f k(CJ: 0 . 
[0030] ^fl^dgS 1 1 Oii. 7>ftATJ; 0^ 

fi$ix/dl^iifi-r^f£^ii^®s# (LNA) 11 
it. J>«SftteM«^kJJEaMl«VCO*»4^« 

ffift-t k £-&«-r&<r c T+Buaa® ( 2 m h 
z) ^)ft^-tcy v 7>n >/x- h-f & *?*r (mix) 1 

12k_ l^f"^*/U*^<?)aW«^*|ifciLTStt 
^^*)Vom^fcft*Wtth'^sY>*s\7 4)V9 1 1 

777'^ • > - ryr (ago 1 ut, 7+0 
7m^z?ji/9Mt^^m-h&vmgk\mi 1 5 

k. ftS-r-^Srflffll-r&liaillBl 16k, mmzti 
fzm^fr^mmfef&tt {J AX) Srtt*l/C<-X>s;y 

(LPF) 1 1 7*4r*'fc«Mt3*l*. 

[0031] iimm&mm i 3o«r«ww- 

S^X7^W 1 3 ULTIl^^fV y7.ii-F 
I R 7 < /I IBfiMSr^-f. ZcnmiikM<7)7 i 
ii. H2tc^^fLT^I>J:3CC. f ^y^F I R7 * 

T % Z<?>mm t L*7'tvhMlE®$%3 1V0h3 1 1. 
3 1 2SASt> r 7 l J^a7^0stlW8*fct 
OSr-r < >-^yU F I R7 <)V $ coAslV ->'7 0 'J >^?a 

s/2rai^LitL r ja«a*7-i:-y kmieeib 

3 lT'A^x— ^SliiELT-r y5/^F I R7 

<f> s Sr HIB 3 3 T 1 / 2 (cfrJH LWd-?^s' 
W-)tf4 ^A-F I R7 3 2«rii***4J: 

[00 3 2] ±K««ft3f7H:«/MijEEI»3 lfi, A 
AfVT'J > ? 9 n y 9<t>s <7)iLttf*) h L< <i£VF 
0 HKH LTAAf-^^7 7f«Dl7'J-v/7 
n?r^*>$:S5lJilslB3 Ilk. M2E02&3 1 IT' 

mm s titz i jushsko a* * k 3Ht<?) a* t- * k 
Sr.jiDac-r siDirs 312k, aaKSiifcsi* 1 / 2 t-r 
&sijms3 1 3 k9ij(»^as*s:f*so7 < tutwy 

7VHH^^-ti:l>ji^S3 1 4(,Z£ OfltaESftTi* 
&. -et-C. :o«IS3 1 3<0tt:W r t j 4. r - 
1 j *a*V*«l/2T** r 0 j ^^t2t"7 he?) 

[0033]-*. C^M^@T'f£ffi£ix£ r < > ? 



;UF I R7 i /l-^ii. d3(C^£*rC^& cfc 3(C#<r 6 
f@60 7 l J 7 tf 7 O7/FF 1 1-FF16; FF21- 

f f 2 6 &mm&(zmwt*tiT & & 2 7 h u< ^ 

*>tC. ±ie#F£?>7 , J 7 77077FF 11. FF 1 2 
-FF16, FF2 6 lC*H5LT 7 * /U^ffiRfc sotlhj? 
£*T=5r -5 7 ttOStSSM L T 1 — M L T 7 k SKSM L 

TK MLT2, MLT 7 cnft?}cr>m*:m}XkZ>1}U 

«8S A D D 1 - A D D 6 k »iISiMA C ^fl| A$ 

[0034] ^LT. ±ld7 ^L-^ffiWit?-t#*fiO^ 

ftz/A*^- ^ c»«t-&*> s ix ^> k mm&mimu l . 
?) $ d a sem l k «r , 

[00351H4C, JLIEHI«a^-t-/ hfflIEEI»3 

^T, (A)(^f-^Din, (B)W«itfl3 
MHzcoJ: -3 «rtr >'7° »J y 7 9 o y 7 </> s , ( C ) \m 
MijESB3 l^Otli^Dr. (D)ti^Jjt 
tf6. 5IVIHz^J;•fJ^!iI^^•y^^s , . (E)« 
r> y^a-F I R7 -< ;L ^ 3 2^S«W4A**BBt 

ixfif. 4> s = <^ s / 2 f± [IS^xf i ] Tfe© Lfc r 2 v 

•To. 

[0036 ] 3\ ^77finOf^'M-F I R7 <y|/ 
^*C»LTia4 ( B ) W>'7'J >?ffit£&4> s = 2 
in-hl (ni(i-ftT ,3 5rV»Sa) ^»-&tCfc^Tm<n^i: 

[00 3 7] d4 (A) COJ: 9(:f-^^l ;xsec (K 
5*3toSl Mbps) "C-r 1 ^^(i- 1 (c^lH-t^A^x- 
fDi n ( mt\S7iV— h I /'M bps 

r-^) er. 134 ( B ) <D 1 3 MH z 9yfv~r 'J > 7'? 

•*-C1ffliEi6^S:^^^k. ffl«»*7-fe -y h«Eig 
SS3 1*»^«H4 (C ) coX o^zK^T-9<n- Yfrh 
+■ 1^X^*5*^+ I 1 ^^t^X^i-K'' 

[00 38] ^-LT. C«««ia*7'fc-y hffliE!£lB3 
1 ^ttl^li^ . *ty? »J y y ^ o »/;^s$:l/2 tc-yi 
JHL^ia4 ( D ) iO;o7^0 s ' is 9 91 F f R 

7^/L^3 2^0ii^ii:^k. FIR7/ 
^^3 2^Wj:AMBFLTi nil. H4 ( E ) 
50 J: :HC. rU-l tfZtlZ'tm-fflm ( m ) fc*tt« 

-r-^*< rt + L " I " t^t*T&0#C^ 

»" « 1 mOKfit r 0 j t*h*o%®Mt*l>* -it 
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[00 393 iris, 04lc«\ r-*** 

1 " tiStftf **»t:«JI[Btt7-fe v bfflIEl£]^ 3 1 
OfcfciJ! "0" A«7 4/U*(;:tt«3&4;ft.*»*tf>*>f ^> 

rtfjftztix^hifi. <b) k (d> «ofiaw«fc:j:o 

Ttt, 05 (E ) t — j?tii* "- 1 " " + 

i" £m&&mizmmL*y±vhttJEWLK3 i<nai 

-h "0" aS^7-f/b^fc:K»)a4n*»&fc*>&. fc*S 

R7 ^ /U^3 2^<7)A^JT-^OH- KOJROilAi: - 1 
com. 0 S^cll 0 b&v * 0 
[0040] £*ifc:*tU mit&Sl*7± ^fllEER* 4 

1 Mbps) "C+ 1 ifcti;- 1 IzmtthXllT-fD i 
n£, 6. 5MH z<7)*t>7 a V>y7u >> 9 <f> s ' { = 

0 s/ 2) X?4zs9!V? I R7^?3 2'\IX , 9&£ 

1" * <m+ 1 ) J5IH!8X*5ii^aft-6*&i:^t 

l>. 

[0 04 1] ZCOXdZm^lZU. T4 w9fVF I R7 
2coaj^SrDAS»-r&DAS»Sl 3 2<7>£iJ 

■h&m±. me (dxkxoiz. fctMMAx*Mm+ 

1 ) , «/MlM I N#- (m- 1 ) T\ jLa*H'±.tf>-fc>' 

wc?>ft«m^ o4o, DAScaw^ai^« 

Bii, 07 (D ) <50ct3(C ftWIMAX^ (m- 
1 ) s «/WlM I N*«- ( m + 1 ) X\ &frrt±.CT>lz> 

h„ £r*3. f^'^F I R7^/^ 3 2^ " + 1 " £ 

fctt B -i" SE9&*«(tfc*£. *fioaj*Btt±a* 

9a»t-&4»iT# , 9»t4WfC«3a:<. (16(D) 
Xiid7 (D)COj:^:+160kHzi/L^-160 
kHz (c*tJB-r&4>SS*fi-eJSflrrs J: -5 t:7 i iV9 

\m.hmi&ixx^h. 

[0042] *siitw«o«j:-3^J3aa*7-fc-y h 

MIEISB3 waLfci-itT 
>r V9)W I R7 -r/U*3 2^<?)A* : r'-^«0+ 1<7)H5£ 
Oa^t- 10JR l )a*t:lI , 5*«£fefc=Srv^fc^. DAS: 
««co£B*«»(i, 04 ( F ) ifclil25 ( F ) <n± o 

tC. WSMAX^m, «'hffl!VI I N#-mT\ 



Al.f^^/lFIR7^^W7 

3 1 *<lStt3ri »**fc:ttH8 ( A ) coj: o tclHaStfS 

I3S&3 l*«R*tfc«*t:t±H8 ( B ) <7.U o tCfflOJg^ 
80«feLhfc*r*, J;oT, ffl»S*7-fc-y 
h ffljEQH 3 1 S: IWt 6 It tftttoTfo hit 
&. ««»*7-fev htffEHIK3 loMWrti, r +lj 
> r -lj h r 0j SrKgW-*fc*^2^bTlilfiS 

[0043] *WtHOf < >?^/UF IR7^l- 

^ 3 2<w>ry yfwmmt. fvr&t* 701? 
tf3t<n\£v hmzr>\\xm*Rth. y/u-h^-^SS 

»JTJi|«R («i«f 2- 4GHz) m<±0. 55 
MHz ( = 550kHZ) T'^fflStJSSfi* 4 - 2 0 d B 
/O. lMHztIitfcl);L ©^-r 'JTS8aft2. 
4SHzr 4"L^± 2 M H z T^fft*Wia«A<- 2 0 d 
B/lMHzHbt*&:L (3)^-v , JT/HiSS2. 4 
G H z S+iMC± 3 M H z KLbT"^*e«««*^- 4 0 
dB/lMHz VXIXfo h^tC0 3 ^ 

2. 4GHz-2. 4 8GHz(7)Haa»*TlMHzr 

[0044] iSfgm^tcRWl) r/U— h --X^teT-^ 
UhMtlk 1 3 0ct)J; -3 5:«flttct>^T. ^7^/k 

[0045] 5t-f, *^.X7 iJi fwyyvyyffltii 

icfchLTiS. 26MHz. 13MHz, 6. 5 MHz, 

3. 25MHz^^iM^-r^Ch^#^^. CfUi, G 
SM (Global System for Mobile Communication) SfS 
Tli 1 3 M H z ^D-y^^lltl^^ 
G S M^tS fc 7^U- h 7 > *« 
«t4Bt«;o «;/ ^ /i^$:-7rfL L JB < * & ^T'^ 

77" U y ^fl«»Sr 6 . 5 M H z tc*5£ Lfc . 
[004 6] JX(C, $*7A7 4lV9<n9 v7 a Ii:7 < 

SELfc. 

[00471^7 rf*»^R| LT Wft*«'hS l 
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mmklZe. 5MHz. 9yT^79v7\ 9 v 7"f$ 

[0048] m2(7)®m\2}$$3 1 3X~®%2tltz 

fl # "fT ifcii {jt<i± "0" W^fil 

T*£> £ LT2h' v h <0fl-^£f£T6 . 

A^U^X^REG^IXO&^ft/^ t' y h^-;?*: 

3 tci* $ tiX ^ & «?a?3E§5 MAC fgj£-f & Siff&M 
LT 1 — MLT7(i, —mt LXmi 0 iCnt? J: i 
-K7i T TUSH-* i t tfX'Z & . 
[0 04 9] "J-fcfcfc, ;*7^>y hffiE@S&3 1 cotB^j 
flDrJi. 20<7)nyy\°U-^CMP 1 . CMP2^ 

1. CMP2cOffl*<0|»ffllS:fc4ANDy-hG 1 

SftSr t * -f ? x^yl-y/ORf- h G 2 h (CA^J 2 

—HvyisV Y\s-JX9Wk<F>W 7 7'7D-77'FF 1 1 

G 2 CO 33 -h if A ?J b is X 9 ffi R E G cOftH*^ y7hby 
* 9Wk<F>y 0 •/ 7' 7n v 7"F F 2 1 fcJR 0 &4*l6 i 

[0 0 50] ^LT S 3>'A*U-^CMP l<flR(EA:Jl 
flfffctt "-hi" fcttJ^&«EEJ:9t>K< "(T 
flS^«EJ:9tS^mffVa3&<A*Sii. rjy/^u- 
*CMP2^R«AMIHPieti "0" tC*tJBr&«JEJ: 
0^iS< ^WE^&«EJ:9LiS^«EVb 

mp i . CMP2oaifl>b**fci>vf u^yuot*ii3i-7 

0, GlC0tiJ*i*s "1" , G2C7)JU^ "0" t 

[0 0 5 1 ] 3W<l/-^CMP 1 , CMP 2 co 

&jltfmzuVU^!]sC0t£li*7* y bffilEm%3 1 
cO{±}+)flD rii "-1" "C*>& "!K Gl<50ffi 
"0" % G20HiW "0" J^3W< 
l/'-^CMP 1 C0Wo^l,X/K'CMP2^ai?]^ 

r(± "0" tfcl>Ci:^W!)s Gl<7)|fcW "0" . 
G2<Ofli*3&* "1" h&h. iW-bGl, G2<0£ti 
j}tf?>T0 77^(7) 1 /2<50H«lft^^ n 

770s' tZj: -)T7'J 7 7'7 0 7 7'F 11. F2 1C 
JX0S:^ixTJf^^7h^iiT^<. 
[00 5 2] SIt?MLT(l M*.fcfl2l OOJ:o^2 
o<0-feU??SELl . SEL2Tl8j£-f£C£#-C$ 
^L-C, -tU^^SEL lCOr-^A^S'FA, B 



f " - 1 " iZttfcLtz 9 y TtfgfcT b fc "T — 9 
"0" CWffiL/L^-y7 B f^Tc<b^4-^Ti3^. iM 
#?Jffi^StC^lcOv7 hUy'X^^ "J vr7077F 
F 1 l^7 7ff-^D 1 $*A^Lr. Cco-f-^D 1 
( + 1 ) T^yrHBTaifcliTb^if 

[005 3] —Jr. ^U7^SEL2^)f-^AMf 
D . C ^(i^fL^fL-fe l/7^SELl Ott5^J h T — 9 
"0" ICttBLfc^ -y7«STc t S4iTfe* . iM 

W^s\z%2<r>isy WJy^o^y »j 7 r7n 7 rF 

F2 l<507 *yf-T-^D2SrA^jLT. C^O-r-^D 2 
■C-t 1^ ^ ^ S E L 1 Wffi A 4 fctf * y 7 e f£ifc T c <7>\, ^ 

5 tf 7 h T-ffl^ $ ft-TT o i> ^ fc t ^ . 
5 b' y bcr)o*> 1 t'«y htiiE47tiifiS:a^W"tfc L 
-c ; t"7b(ISTa ( Tb, Tcli 
«S»M LT1-MLT 5 «0«1«UC*>V ^TS^^fl 

[00 54] $^>tc. ±IE-bl^^^SEL2«, MiJf 
010 ( B ) <7)J:o(C, A*3*i&fS»Ta. Tbcob" 

y hUatT-^A^SBrFA i $:tSIEI8?Vc c 
(•:r;l-7 7 7'L, «*WA**F-B i *J*tt*ffGND 
(:r/^"^ > Lfc»tH= ^ U-SELi S" 
^A^ST A j * ftlfiaitf G N D tZTiVf +7 >L fill* 

^a^j^b j i'liSEJifVc cecr/ur-yTL3t 

#(i-t:U 7^U-SE L j & 5 Z t TWgit %> 

•-kifiVZh. C^Jiotc-tU^^cOA^iS^SrVcc 
4«iGND(cfflJELfeHI»^fti30«c. 7 ^u^ffift 

[005 5] Hi 0OSBSM*»fet#*»* J: 
0Jl£aSJB-f 01 2tC^-f^*<7)v : ^ ^*^^7^VU 
^*cJf<TffliSa»*7-fe-/ hffiJE0S«3 1 1 wm&co 3 

1 3C0fcfc;ft£flS , tt~ |»3^U-^CMP 1 , CMP 2 

iiilflBjr'- hG l , g 2^ttiu^iiSp-r^— 
A*i i/'x 9 a Ft E g <n 7 *y r 7 o y rfe j: t/m%& 

7 <yu ^0KfeJ:C/CcO7 4 tl>9<F>&1r) 
Sr^ttT D ASE«aftf^i-6 D A^mtHK 1 3 2 <Oi!K1^ 
jSaa^^co^CJt^Ttt L/ 2 tT* ^> - 1 tcj; o 

[ o o 5 6 ] m l Ui . WiaiBfiPI^*i»jififfl l s I 
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zcommm^tmmm^i. «aw tux 
*9W± o o. asfifflcoryf ^3 2 i . w^aj^.w^o 

*e-#3 2 2, t^AAB^V>f;o,ty3 23. Jb 

> ho— /UK 5 -f A3 1 0, ^^-^3 2 2^70 0 
* > 'CO fl^OA SS^J rft^r? #^>f > * - 7 x -.X 3 3 

o, ryft32irfritGS M««*«THW!f«s 

iift&tT^PiajgiS-f >7 7x-X3 4 0. 7>-rt3 

**^BsairaLfc*ttai«fflL s noo. ***fi^H> 

aHBl«*t:**«*Wl*ffdDSP (Digital Sign 
ai Processor) 35 K #X?At&f£ <i— ¥fft^> £ 
tlfft^&ASIC (Application Specific Integrate 
d Circuits) 3 5 2. &^m%^ft&W±fa<nfflW 

- * 5: if** 5: & v x f-i*ffl p^S 3 5 3 i> J: l^f- * 
^rufvWWtm*^) 3 6 0. «JSSB ( O S 
C) 3 7 0f^!ii.T^I). 

[00 57] ±IEDSP3 5 1, AS I C 3 5 2fcJ:V 
>-*x^M«IigHfc LXWJ n>'3 5 3MJ; 0 . 
K»4 / <-xAvH»3 5 03&««je*it&, Hlctt, ^- 
XA'y F&I3 5 0**1 ofc'ttSSitXt^**^ sias^ 
>'^7x-x34 Off!***— XAyKfffcTVl— h 7- 
.^^fficoaiJBififflL S I 1 0 Ocr)tzifbco<-X/<y K 

fc^X. 3 7 l*i**««ff^J:d&»«3^X. 
0S&3 7O aw *tf26MHzC0J:3 SrJil&StcO 7 o y 

J: ? **A»TliTti»fc:i3 i *X AfiMStil LX v > & fc 
[00 583 £fc , .:^W)Mlg^yAfAt 

a. g s MMiiMtiiinBiff^ o mmm a > 

$r*T& -3 miESittM^KafifflL s i i o o t zmt 
x^hi)\ mz<n g s MMftttcomftWMmmis x t 

AX'teiSHiSfflL S I cnmft? Uv?tLX2 6 MHz 
cos^t-a 7 o -y ? tffifflU Faucfi^fi 
Sr^ffl L fc 1 3 MH zco^a v ? i -j (c LX 

ft* ft =5: 3 HuIE3IJS6CT60»IR5SYSffl LSI 1 0 0 h G s 

[0 0 5 9 3 f<Ofc£>, SiItf«Hfi[llS& (OSC) 37 
0t^±$il/cy^fA7P»/;^c$: a J5& -f >- * 7 
x-X3 4 0lC$?&U :^I*'f>77T^.7,34 
Ort^^-AAy KSB3 5 0tCfft*a$3fi-5 1 3MH 

ilfifflLSI 10 0fcLWaLXtt^S*«Cl^* < X& 
#>6^te. j6fiHIB3 7 0t«4$iU:2 6MHz 



SO? O y ^ Sr G S MatS^iSH^W >^7x-X34 0 
(C K&jLX mt\F $ * & . Jtfi 2 6 M H z CO 7 P -v 7 
£:frJI]Lfc 1 3MHz07d 7 ;^-x;\>1^3 5 
0 fc 7'/l— h *-*««<0&»ilff JBL S I I 0 0 fc tc 
ft« L X sE&f^ rt^CS -To . 

[ 0 0 6 0 3 ZtliZJn o t\ 771.'- h •? --XfflfSJfiKJJ'l 

;u- h ^-xjatStf^MKM ^?tOt^ l s i l-mnix 

i> * ilKff* -3 ^- K ^ x T^iajDfi* ga^X < "T 
SCfctf-CS*. -cLX. vioj; 7;L-h7-.x 
««^«l»ilftfflLS I 1 OOSrlSDW-SCfcT. Mtt 
'€f£S£ h 7 y Afc L Xfflffl Ufc 0 . W&HtBX* 

ft l fz t — ^ * 7- 'J y ^ x ij a $ **: o . m^mmiz 

[0 06 1 3 tti. ±imm^ ^7x-.X34 Ot 

7 /u — h ^-xffitgcoa9ldWfeffi(60*l*SiififflL s I l 

0 Ok&S — h^V3W>> K^SJIFPC . /\-AP 

•cs ^ me fc s c fc « ^ . 

[0 0 6 2 3 W±**W*t=J:->T4S<ifcWHfcW« 

K^$n6tcOT<i*< . -ecOS&SriSIKL^v^Ilx 
a^SSSFTfgXft&Cfciii^iX't^tv Witf. ± 

fflttsoen ixmm-f&i'ATMz^ >xim l ^ ^ . 

fi^xy i fV-9 tmLtzT-?* ffl&gm L ^ "J ffiSS! 

|0LXSfIT^^Tr^tC^tt^T : V : ^/U7 < /t-^ic ^ 

Htf03i-7-fe-y MiiE!lIB3 1XU. v ^ 
3 3X"frffl-f &U<A7n./7tf s k-f-/l«:2#JBLfc^ 
a y 9 4> s ' X^7-b «/ h^iEIlI§§3 1 (7)Sffiffl 7 U -v 
7" 7 a •/ 7° r 7 »/ ^SJ ft $ if & fc fc fc tc «■ ffl 3 3 X 
^flU L-fcfik^o^n <}>s' tf >r y ^;UF I R 7 ^ /L- 
.^3 2^Uft$-ti:SJ: -)CU^|»^. .^7-t:>y MijE 
0B3 1 4»^^ s ;o v9X&fPlrh%LytnWE&7 l J 
■v r 7 O y 7'£ 7 a y 7<r>SLtfp 0 fc 4^T^' 0 cop?*" 
X7 -yflRjft£^6<IfctcJ:^ ^7-t y h»iEEIB3 

1 fcf^ is 9 IV? IR7f/^3 2*|5l— cO^av ^X* 
M^^hXo icMt & C fc t ^TfigX > A S • 

[006 3 3 S^iCr^^/I^F I R7^^^D-y 
7f lfc, 7T7-fcv h*BE0BW)^D-y^ f 2c7)MHH 
(StCAoTUf l»Nf2 (N«i2tl±^0»3R) fc"T^ 
Cfc tiBr«Tft&, ia±^KWT«i±fc L/t*WU»fc: 
J: -i *lfc»^BS -ecoW^fc £ -> fcWffi#»"CA ^> 
MMfl > x -f A icffiffl *ti& ^ x y 4 )\, 9 (zmm L 
fzifrSlrZ-o^X mm L fz /?\ ^^BJ!(i r^iCPfi^ 5 ^ * 
i><7)X'%< . f<^^7-f /u^— ftKrflffl-r fc ** 
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[0064 ] 
[0®Ot$*5riK0JI3 

[B2 ] *miiz&&&mmmgimmmmzm^t>ti 
im ] mmm&xmmzti&T< s s**uf i r>> </u 

[041 mm<0 * 7 -fc «y h ifflEEKfl^ *t 4 S/^/UF 

i R7 i)V9om\^94^y7<n~m*^<t9 4^ 
[05 ] satH*)*7-fev viMm&tt^ir * : j?h>f 

4 >-^;UF I R7 4)V9<rmV?94 $>?cr>— 0J£^-f 
9 A 5 >^f-v- hTc5&* 

[07] *7HrvhfflIEISBt»fc*V^*^-fr<!0-r 
>r i^/UF I R7 i)V9<rtikomtt-94 $>9'*r^-f9 

[08] *7*-yf«|]EI3»«r»fc«:^fie«^-fr<0T 
< S/?;UF I R7 ^yu^cor-f ^N'^->fcHifeM^'T -f 
v?^F I Ky < )V90^T4 ^9-v%w<tmmx fo 



[09] *«BHSr3ifflLr*»<i:r/u-N^-^aiSC 
[010] jUtW^)T ^5/^;UF I R? <!\s9X'$m% 

tihxhf-'9t7 i !V9\mt<r>fm&<nm\m\*7K 
[0113 mmmi<omnmmmL s i tjEHLatfli 

[012] fflBfeWT* S^UF I R7-fWWi«SIS 

[01 33 7"/u- h 7 -x»1^««£fc(tftj*«T- 

[ffWIW] 

3 1 ^7^7 

3 2 zriisflVY \Ry l)V9 

3 3 ftJHQIII 

3 1 1 SSIlHlSS (7'J 7770-v7) 

3 1 2 Ja^mK 

3 13 gl^SSS 

3 14 mm» (7V 7770 77') 

1 1 0 Sff^EB 

i i i o^/^xr>-r 

112 

1 1 3 /n'>H/^7 >f 

i i 4 w#°r£7>'r 

115 AD SENIOR 

1 1 6 fflMmn 

1 1 7 D-)/U7 -f /U^ 

1 3 o mtzmn 

131 ff^?xy<fi-9 

13 2 D AS«WsI» 

133 D^U7^^ 

134 ffl«aRSflU3» (VCO) 

135 aifi^^-rvr 
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[03] 



•D 

nWHz] 
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0 
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